Background: The relative frequency of wind and animal pollinated plants is non-randomly
Introduction
extensive, dense and species-rich forests with high canopy and low wind speeds are supposed to be 1 unfavourable places for wind pollination because the chance of wind transporting pollen to a precipitation may increase productivity and support more nectar production for animal pollination. Here, we use a global dataset to describe (1) latitudinal patterns in pollination mode, and (2) 1 the relationships between putative contemporary and historical factors, and the proportion of animal 2 versus wind pollinated species in plant communities around the world. Specifically, following on 3 from the discussion of abiotic and biotic factors that other authors have presented, we test the 4 following hypotheses:
Materials and methods

18
Animal versus wind pollination datasets
19
The dataset was taken from 82 published and unpublished community-based assessments of the 20 proportion of wind and animal pollinated species. These studies are censuses of all native 21 angiosperm species in flower in a given community at a specific time. Gymnosperms were not 22 considered by most of the published studies, hence we excluded gymnosperms from all 23 communities. The latitudes ranged from 34º S to 70º N (Figure 1 ). When the same geographic coordinates were attributed to communities within the same vegetation type by the original authors, 1 we pooled them together and used the mean of pollination mode proportion as a descriptor of the 2 proportion of animal pollination for those coordinates. Doing this, we reduced the dataset to 67 data 3 points for the spatial analysis (Appendix Table S1 ). 4 In some of the published community studies no species list was available, just data on 5 the proportions of wind and animal pollinated species observed, preventing us from attributing 6 genera or families to the data analysed by the original authors. For those studies having a species 7 list, pollination mode at the species level was highly correlated with higher taxa, i.e. genera and 8 families (Table 1) . This does not mean that species within the same genus have always the same 9 pollination mode. It implies that proportions are constant across taxonomic levels and therefore any 10 level may be used in the analysis. For the published studies we followed the information provided 11 by the original authors as to the pollination mode (wind or animal) of a given species. For our own 12 field observations, flowers were assessed in terms of presence or absence of: mass pollen release 13 when an inflorescence was shaken, reduced corolla, and feathery stigmas (wind pollination); or 
12
In addition, we determined potentially important non-climate descriptors of local
13
conditions at each site, including whether the site was on the mainland (coded as 0) or on an island
14
(1), topographic heterogeneity, regional proportion of tree cover, plant species richness, and 
22
Statistical analyses
For all analyses, plant species richness, MAT anomaly, precipitation and temperature 1 velocities were log 10 -transformed; contemporary mean annual precipitation and topography were 2 square-root transformed; the proportion of regional tree cover was arcsine square-root transformed.
3
The proportion of animal pollinated plant species in each community was arcsine square-root predictor variables and between the proportion of animal pollinated plant species and all predictor 10 variables (Appendix Table S2 ). This identified predictor variables that were strongly inter-
11
correlated. For all further analyses, we excluded temperature seasonality as it was strongly 12 correlated with mean annual temperature (r = -0.73, P < 0.001, n = 67), and we excluded the 13 proportion of regional tree cover as it was unavailable for three island datasets and strongly
14
correlated with contemporary precipitation (r = 0.73, P < 0.001, n = 64; see Appendix Table S2 ).
15
Due to the strong positive relationship between precipitation and the proportion of regional tree To test the study hypotheses, we used ordinary least squares (OLS) and logistic 1 regression, conducting information-theoretic model selection, as outlined by Diniz-Filho et al.
(2008).
In doing so, we tested the effect of both measures of historical climate stability, i.e.
3
temperature/precipitation velocity and anomaly; the anomaly models generally performed the best 4 (highest R 2 and lowest AIC), so we focus the discussion on these models (but we also report models 5 including velocity). First, we fitted models with all combinations of the explanatory variables: (MAMs) among these as any model with ∆AIC c < 2 (n = 67, 1023 alternative models; Table 2 ).
12
When using temperature and precipitation velocity as a measure of climate stability, we excluded 13 topography as it is strongly correlated with velocities (Appendix S2), i.e. when using velocity as our 14 historical climate variable we compared 511 models. We were unable to estimate velocities for one 15 island data point, therefore in models using velocities there is one data point fewer. 
Results
2
The proportion of animal-pollinated plants in a community decreased with latitude ( Figure 1 ). This 3 pattern appeared to be largely symmetrical across the Equator, though there was a geographical bias 4 to the distribution of the studies, and more data from Africa and Asia, in particular, are needed to 5 confirm the observed pattern.
6
The models to assess the relative importance of the factors tested as determinants of 7 the proportion of animal pollination showed that overall the explanatory power was considerably 8 higher for current climate variables (ca. 32% < R 2 < 36%) than for species richness (ca. 4% < R 2 < 9 5%) and historical climate variables (ca. 0% < R 2 < 2%; Table 2 and Appendix S3). The proportion 10 of animal pollination in both simple univariate correlations and in regression models was strongly
11
and positively associated with current temperature and species richness ( Figure 3 ; Table 2 ;
12 Appendix S3). Furthermore, the interaction term between precipitation and vegetation type was 13 included in the best-fit regression model (Table 2 ; Appendix S3), indicating that precipitation 14 correlated strongly with the proportion of animal pollination in forest ( Figure 3 ; Appendix S2).
15
There were only weak associations with topography and temperature anomaly and velocity (Table   16 2, Appendix S2). In addition to explaining little variation in pollination mode, topography and 17 historical temperature anomaly/velocity associated positively with animal pollination in regression 18 models (Table 2 ), but were unrelated in simple univariate correlations (Table S1 ). In logistic, but 19 not in OLS, regression islands were found to have a lower proportion of animal pollination.
20
Seasonality, precipitation anomaly, and precipitation velocity were not statistically significant in simple univariate correlations nor were they included in any MAMs (Table 2 and Appendix S3).
Discussion
The proportion of plant species using animal versus wind pollination in a given community is non-1 random with respect to latitude, animal pollination being especially dominant in the tropics ( Figure   2 1), confirming previous studies, but with a much larger and geographically widespread data set. We 3 found that differences in the proportion of animal pollinated species were associated mainly with 4 current climate (Figure 3) . Notably, temperature was overall positively related to the prevalence of 5 animal pollination (partly supporting hypothesis 2), and in forests animal pollination was more 6 frequent in areas with higher precipitation (supporting both hypothesis 1 and, in part, hypotheses 2 7 and 3). However, the 'more wind pollination with greater precipitation seasonality' aspect of tree cover, hence, animal pollination is associated with both high precipitation and forest habitat.
4
Wet forests clearly offer poor conditions for pollen dispersal, but it is difficult to disentangle 
Conclusions
We tested a range of previously proposed hypotheses and found that a subset of contemporary Appendix Table S3 . Contemporary and historical determinants of the pollination mode Table 2 . Contemporary and historical correlates (precipitation and temperature anomalies) of the proportion of animal-pollinated plant species in plant communities worldwide (n=67). The standardised regression coefficients are reported both for ordinary least square (OLS) and logistic regression, and reported for both an averaged model based on weighted wi and minimum adequate models (MAMs), as in Table 2 and Tables S1-S2 for statistics.
Appendix Table S1 . Site descriptions for each community analysed in the study: "The macroecology of animal versus wind pollination". Each number in the first column corresponds to a reference below. 
